Little is known about the prevalence and correlates of hoarding behavior in the community. We estimated the prevalence and evaluated correlates of hoarding in 742 participants in the Hopkins Epidemiology of Personality Disorder Study. The prevalence of hoarding was nearly 4% (5.3%, weighted) and was greater in older than younger age groups, greater in men than women, and inversely related to household income. Hoarding was associated with alcohol dependence; paranoid, schizotypal, avoidant, and obsessive-compulsive personality disorder traits; insecurity from home break-ins and excessive physical discipline before 16 years of age; and parental psychopathology. These findings suggest that hoarding may be relatively prevalent and that alcohol dependence, personality disorder traits, and specific childhood adversities are associated with hoarding in the community.
Introduction
Hoarding behavior has been called 'pathological collecting' and is characterized by the acquisition of, and unwillingness or inability to discard, large quantities of seemingly useless objects (Frost & Gross, 1993; Greenberg, Witzum, & Levy, 1990) . The behavior can lead to significantly cluttered living space in the home and can cause considerable distress and impairment in functioning for individuals and their family members (Tolin, Frost, Steketee, & Fitch, 2008) . The clutter may interfere with the normal use of space for basic household activities and increase the risk of injuries due to fire and falling, and illnesses due to poor sanitation Steketee, Frost, & Kim, 2001) .
To date, hoarding behavior has been studied primarily in samples of individuals who were not selected from the community, such as respondents to advertisements for hoarding research studies, participants in hoarding self-help groups, individuals referred to clinics specializing in the treatment of obsessive-compulsive disorder, and individuals participating in family studies of obsessive-compulsive disorder. Results from these studies suggest that individuals with hoarding behavior have more symptoms of anxiety and depression, a greater prevalence of anxiety disorders, especially generalized anxiety disorder and social phobia, and poorer functioning (Frost, Steketee, Williams, & Warren 2000; Samuels, Eaton et al., 2002) . Moreover, individuals with hoarding behavior are more likely to exhibit participants also were similar to those of the 3481 individuals examined in 1981, although the study participants were younger Samuels, Eaton et al., 2002) .
Materials
As described previously Samuels, Eaton et al., 2002) , personality disorder criteria were assessed by psychologists using the International Personality Disorder Examination (IPDE) (Loranger et al., 1994) , a semi-structured instrument designed to be administered by clinicians to detect all the relevant criteria for diagnosis of all DSM-IV personality disorders (American Psychiatric Association, 1994) . The psychologists were directed to evaluate abnormal personality traits manifest over the subject's entire adult life. Each criterion was rated '0' (absent), '1' (accentuated or exaggerated), '2' (criterion level or pathological), or '9' (missing or unknown). A dimensional score was calculated for each of the 10 DSM-IV personality disorders by counting the number of traits of the specific disorder that were rated '2. ' The hoarding criterion for obsessive-compulsive personality disorder, as specified in DSM-IV, is ''unable to discard worn-out or worthless objects even when they have no sentimental value'' (American Psychiatric Association, 1994). To address this criterion, the interviewers were to ask participants the following questions: ''Do you find it almost impossible to throw out worn-out or worthless things? If so, is that true even when they don't have any sentimental value? Give me some examples. Is this a problem for you or for others? If so, tell me about it.'' The interviewers also were encouraged to cross-examine the participants in order to establish the presence of the behavior. As for other personality traits, the psychologists were directed to evaluate the hoarding criterion as manifest over the subject's entire adult life, and to rate the criterion as '0' (absent), '1' (accentuated or exaggerated), '2' (criterion level or pathological), or '9' (missing or unknown). For this paper, a rating of '2' was considered to indicate clinically significant hoarding behavior.
Potentially traumatic childhood experiences were assessed by the psychologists, with questions about parental death, parental separation or divorce, conflict between parents, not being raised by both parents, inappropriate sexual contact with a family member, and lack of security from break-ins, all before the age of 16 years. Information about the presence of depression, mania, and heavy drinking in natural mother and natural father was obtained by lay interviewers in the original ECA Study in 1982 and was used in the present analyses.
Psychiatric diagnoses were made by psychiatrists who examined participants using the Schedule for Clinical Assessment in Neuropsychiatry (SCAN, version 1.5) (Wing et al., 1990) for current and lifetime disorders according to DSM-IIIR criteria (American Psychiatric Association, 1987) . The probes in the OCD section specifically included questions about checking compulsions, ordering compulsions, and cleaning compulsions, as well as a general probe for obsessions, but did not include questions about hoarding symptoms. The psychiatrists did not have access to the results of the psychologist's assessment of personality before conducting their examinations.
Global functioning was scored by the psychiatrists, using the Global Assessment of Functioning scale (GAF). Severity of stressors in nine domains (family; occupational; financial; legal; present living situation; marital; parental; social; and physical) also was rated by the psychiatrists; the scale for each domain ranged from 1 ('none') to 7 ('catastrophic') (American Psychological Association, 1994) . A total stressor scale, which summed the scores across all stressor domains, was used in the current analyses.
Procedure
The study protocol was approved by the Institutional Review Board of the Johns Hopkins Medical Institutions. The assessment of personality disorder criteria and childhood experiences was conducted in person by four masters-level clinical psychologists, who obtained informed consent from participants prior to beginning the interview. Following each participant interview, the psychologist interviewed an informant about the participant, using questions from the IPDE and scored as above; formulated a final rating for each criterion based on her clinical judgment of both participant and informant reports; and completed a case summary describing the personality of each participant. On a separate visit, the psychiatric examinations were conducted in person by one of five Johns Hopkins School of Medicine psychiatrists trained in use of the SCAN.
Data analysis
The unweighted prevalence of hoarding across sociodemographic characteristics was compared using the w 2 test. The odds ratio (OR) and 95% confidence interval (CI) of the association between each potential correlate and hoarding were estimated using logistic regression. Logistic regression also was used to evaluate the association between hoarding and potential correlates, controlling for other correlates in the model. We used separate models to evaluate the magnitude of these relationships in men and women, respectively. We also evaluated the interactions between the clinical correlates and gender; in each of these models, hoarding was the dependent variable; one independent variable was the specific clinical characteristic, and the other independent variable was sex; and a term for the interaction between sex and the clinical characteristic was included.
To estimate the weighted prevalence of the hoarding in the eastern Baltimore population, we used weights to account for the unequal selection probabilities. The weights are the product of the two selection probabilities from the baseline study and the subsequent screening at follow-up, as described above Samuels, Eaton et al., 2002) . Weighted results better represent the population, whereas unweighted results better represent the sample.
Results

Prevalence and description of hoarding behavior
Of 735 participants with information on the hoarding trait, 27 (3.7%) were rated as having 'pathological' hoarding. The weighted prevalence of hoarding was 5.3%.
The individuals with hoarding described substantial difficulties due to this behavior. For example, one participant, a 49-year-old man, said that ''My room is like a bomb hit it. I've got books and papers, stuff in the corner there. I don't want to throw nothing away. Old suits in my closet, I know I'll never wear again in my life. Old beat up tennis shoes, think I'll find a use for them. I never throw a book away. I like to keep articles, the whole paper; it starts building up on me in a hurry. Newspapers knee-high. I keep a whole drawer full of rubber bands; don't know why, but I do. Lots of junk.'' Another participant, a 41-year-old woman, noted that she has saved ''old clothes from the 1970s, piled up clocks, iron, tiny television, picture frame, fans. My house sometimes looks like a junk shop. I argue with my fiancé over throwing things away; he wants to get rid of all my good stuff; to me it's good stuff, to him it's junk. Stuff I've had for years, reminds me of my motheryyou know I'm not going to throw that away.'' Table 1 Relationship between hoarding and sociodemographic characteristics, Eastern Baltimore, 1997 Baltimore, -1999 Prevalence N (%)
Odds ratio (95% CI)
15 ( As shown in Table 1 , the prevalence of hoarding increased with age, from 2.3% in the youngest, to 6.2% in the oldest, age groups; the odds of hoarding was nearly three times as great in the oldest compared with the youngest age group. In addition, the prevalence of hoarding was over two times as great in men (5.6%) compared with women (2.6%). The prevalence of hoarding was about two times as great in those who were widowed compared with those who were currently married, and two times as great in the currently unemployed compared with the employed, although the differences were not statistically significant at po0.05. The prevalence of hoarding was not substantially different by education, living arrangement (i.e., lives alone or with others), or race/ethnicity.
The prevalence of hoarding was inversely related to household income; the odds of hoarding was over four times as great in the poorest, compared with the wealthiest, households (p ¼ 0.052). Household income was strongly related to age, sex, race, marital status, living arrangement, education, and employment status (a greater proportion of participants in lower-income households were older, female, non-whites, not currently married, living alone, unemployed, and of lower educational attainment). However, controlling for these variables, one by one, in logistic regression models did not appreciably change the magnitude of the association between hoarding and household income (results not shown).
Association of hoarding with clinical characteristics
The current total psychosocial stressor score was similar in participants with (M ¼ 13.6, SD ¼ 3.8) and without (M ¼ 13.9, SD ¼ 4.1) hoarding; t(567) ¼ 0.31, p ¼ 0.76. However, the current GAF score was significantly lower in those with hoarding (M ¼ 67.9, SD ¼ 15.3) than in those without (M ¼ 76.1, SD ¼ 10.0); t(700) ¼ 4.2, po0.001).
The prevalence of almost all lifetime, as well as current, Axis I disorders was not significantly different in participants with and without hoarding (results not shown). However, the lifetime prevalence of alcohol dependence was significantly greater in individuals with (52.2%), compared with those without (19.5%), hoarding behavior (OR ¼ 4.5, 95% CI ¼ 1.9-10.4, po0.001). Current alcohol dependence was more prevalent in individuals with hoarding (11.1%) than in those without hoarding (4.8%), although the difference was not significant (OR ¼ 2.5, 95% CI ¼ 0.7-8.7, p ¼ 0.20). None of the individuals with hoarding behavior was diagnosed with OCD; however, some participants with hoarding might have been diagnosed with OCD had the SCAN probe questions included an assessment of compulsive hoarding.
The odds of hoarding increased with the number of personality disorder traits, including paranoid (OR ¼ 1.60, per unit increase in number of paranoid traits), schizotypal (OR ¼ 1.49), antisocial (OR ¼ 1.2), avoidant (OR ¼ 1.66), and obsessive-compulsive traits (excluding the hoarding trait) (OR ¼ 1.76) ( Table 2) . Adjusting for lifetime alcohol dependence substantially reduced the magnitude of the association between hoarding and antisocial personality disorder (OR ¼ 1.07, 95% CI ¼ 0.8-1.4), but not the other personality disorder dimensions.
Association of hoarding with childhood adversities
As shown in Table 3 , several childhood adversities were reported significantly more often by participants with hoarding. The odds of hoarding were nearly three times as great in individuals reporting having a parent with psychiatric symptoms (depression, mania, or heavy drinking). Moreover, the odds of hoarding were nearly four times as great in participants reporting lack of security from home break-ins in childhood. In addition, the odds of hoarding were over four times as great in individuals who reported receiving excessive physical discipline in childhood.
We evaluated the relationships between these four child adversities and hoarding in a series of logistic regression models, controlling one by one for each of the sociodemographic characteristics (age, sex, household income), personality disorder dimensions (paranoid, schizotypal, avoidant, and obsessive-compulsive), and other clinical features (GAF score, lifetime alcohol dependence) that were associated with hoarding in previous analyses. We found that, in general, the Table 2 Relationship between hoarding and number of personality disorder traits, Eastern Baltimore, 1997 Baltimore, -1999 Odds ratio (95% CI) magnitude of the relationships between the four child adversities and hoarding did not substantially change after these adjustments. Moreover, each child adversity remained independently associated with hoarding when each of the other three adversities was included one by one in the models (Table 4) .
Gender interactions
We examined the relationship between childhood adversities, personality disorder dimensions, and other clinical characteristics, on the one hand, and hoarding, on the other, separately in men and women. We found that the magnitude of the association of hoarding with paternal psychiatric symptoms was considerably stronger in women (OR ¼ 6.97, 95% CI ¼ 1.8-26.8, po0.001) than in men (OR ¼ 1.23, 95% CI ¼ 0.3-4.7); in a logistic model, the interaction term b ¼ 1.74, SE ¼ 0.97, p ¼ 0.07). Moreover, the magnitude of the association of hoarding with maternal psychiatric symptoms was considerably stronger in women (OR ¼ 4.68, 95% CI ¼ 1.4-15.7, po0.01) than in men (OR ¼ 1.91, 95% CI ¼ 0.5-7.4); interaction term b ¼ 0.90, SE ¼ 0.93, p ¼ 0.33). In addition, the relationship with avoidant personality disorder score was substantially stronger in women (OR ¼ 2.45, 95% CI ¼ 1.6-3.7; po0.001) than in men (OR ¼ 1.09, 95% CI ¼ 0.6-1.9); interaction term b ¼ 0.81, SE ¼ 0.36, p ¼ 0.03). The magnitude of the association between hoarding and lifetime alcohol dependence was similar in women (OR ¼ 3.91, 95% CI ¼ 0.91-16.8) and men (OR ¼ 3.37, 95% CI ¼ 1.2-9.8). The magnitude of associations between hoarding and other correlates also were similar in women and men (results not shown).
Discussion
There are four major findings from this study of hoarding behavior. First, the prevalence of hoarding behavior in this community sample was nearly 4% (5%, weighted to the population). This is considerably higher than estimates of about 0.4% in the community, based on the known population prevalence of OCD and the proportion of OCD cases with compulsive hoarding . This estimate is based on the notion that most, if not all, individuals with hoarding behavior have OCD. However, currently there is debate about the classification of hoarding, and whether the behavior characterizes a subtype of OCD, or a unique syndrome, is an unresolved clinical issue . On the one hand, it has been reported that approximately one-third of individuals with OCD have hoarding symptoms (Rasmussen & Eisen, 1992; Samuels, Eaton et al., 2002) , and hoarding obsessions and compulsions are considered as symptoms of OCD in the Yale-Brown Obsessive-Compulsive Scale-Symptom Checklist (Goodman et al., 1989) . On the other hand, it has been reported that hoarding correlates poorly with other symptoms of OCD (Wu & Watson, 2005) , and that patients with compulsive hoarding have different clinical profiles, response to treatment, and functional neuroimaging findings compared with other OCD patients (Saxena, 2007) . The results of the current study would suggest that, in this community sample, hoarding behavior can occur without OCD; indeed, none of the hoarding individuals was diagnosed with OCD by examining psychiatrists. However, some of these individuals probably would have been diagnosed with OCD, if the SCAN probes had included a question about compulsive hoarding. Based on the phenomena recorded during the IPDE interviews, we consider it likely that at least some of the participants with hoarding would meet criteria for OCD (with compulsive hoarding). Moreover, although none of the 13 participants with psychiatrist-diagnosed OCD received a rating of 'pathological' on the hoarding item, 4 (31%) were rated as 'accentuated or exaggerated,' indicating evidence for sub-threshold hoarding behavior in these individuals. Second, the prevalence of hoarding differed by demographic characteristics. Consistent with impressions from prior studies of individuals with hoarding, we found that the prevalence of hoarding behavior increased markedly with age , and was nearly three times as prevalent in the oldest compared with the youngest age group. We do not know if this reflects an actual increase in the incidence of hoarding, or its severity, because we did not assess the age at onset of the behavior. It may be that the consequences of a hoarding tendency become more problematic as individuals age, due to accretion of objects over time, or because of increases in physical and mental infirmities that interfere with discarding and organizing possessions. Consistent with Wheaton et al. (2008) , we also found that the prevalence of hoarding in this community sample was inversely related to household income, even when age, sex, living arrangement, and current employment were controlled statistically. Longitudinal studies are required to determine if hoarding is a response to financial insecurity; or, alternatively, whether financial insecurity is a consequence of hoarding behavior or other characteristics of individuals with this behavior.
Third, consistent with prior reports Samuels, Eaton et al., 2002; , we found evidence of more impairment in individuals with hoarding behavior. As measured by the GAF, these individuals had poorer psychosocial functioning than individuals who did not hoard. Moreover, we found that the odds of hoarding increased with the number of traits of specific personality disorders, including paranoid, schizotypal, avoidant, and obsessive-compulsive. Consistent with Wheaton et al. (2008) , we also found a strong relationship between alcohol dependence and hoarding. We speculate that heavy alcohol use might interfere with discarding and organizing possessions; alternatively, both alcohol dependence and hoarding behavior might be independent outcomes of psychopathology, personality disorders, or adverse life events.
Fourth, several self-reported childhood adversities were associated with hoarding in this sample, specifically, lack of security from home break-ins and excessive physical discipline. Interestingly, patients with hoarding sometimes identify break-ins (not necessarily in childhood) as instigating their hoarding behavior (Steketee & Frost, 2007) . Hartl et al. (2005) found that excessive physical discipline was strongly correlated with hoarding. We also found that parental psychiatric symptoms (mania, depression, and heavy alcohol use) were associated with hoarding. Parental psychopathology might contribute to childhood adversities, such as material deprivation or excessive physical discipline, that influence the development of hoarding behavior; alternatively, there may be a direct genetic relationship between psychopathology in parents and offspring, such as alcohol dependence, that contribute to hoarding (Nurnberger et al., 2004) . The results of the regression analyses in the current study suggest that these four childhood adversities are each independently related to hoarding. We propose that these adversities, and perhaps others not measured in the current study, may be different features of a more general chaotic upbringing, and that some individuals with this history may seek security in collecting and saving a large number of possessions. Alternatively, it has been hypothesized that strong emotional attachment to possessions may be a response to poor attachment to parents during childhood (Steketee, Frost, & Kyrios, 2003) .
In most previous studies of hoarding, the majority of participants have been women. However, we found a twofold higher prevalence of hoarding in men than women in this community sample. We also found that the magnitude of the relationship between certain correlates and hoarding was different in men and women in this sample. Specifically, parental psychiatric symptoms, and avoidant personality disorder dimensions, were more strongly associated with hoarding in women than men. This may suggest that the development of hoarding may be different in men than women. Wheaton et al. (2008) recently reported that, among women with OCD, those with hoarding had an earlier age at onset of OCD, more severe OCD, and greater prevalence of several Axis I disorders, compared with those without hoarding; whereas the only difference in men with OCD was increased prevalence of social phobia in those who hoarded. In contrast to Wheaton et al. (2008) , we found that the magnitude of the association between alcohol dependence and hoarding was similarly strong in men and women in this community sample.
Strengths and limitations
Strengths of the current study include its investigation of hoarding in a community sample; assessment of personality disorder features and specific childhood adversities by psychologists; and evaluation of Axis I disorders, social functioning, and psychosocial stressors by psychiatrists.
However, several potential limitations of the study must be acknowledged. First, whereas the 1981 ECA study involved a probabilistic sample of household residents of the eastern Baltimore community, the sample for the current study had undergone multiple sources of attrition by 1997; nevertheless, the gender and ethnic distributions of the participants were similar to those who could not be interviewed Samuels, Eaton et al., 2002) . Moreover, given the relatively low prevalence of hoarding and many of the childhood adversities, a larger sample is required to evaluate the relationships between them with adequate statistical power, as well as to control for multiple correlates simultaneously in regression models. Thus, the findings of this study must be considered preliminary and contingent on replication in larger, representative samples in other communities.
Second, we do not know what proportion of individuals with hoarding behavior, as identified in this study, meet criteria for compulsive hoarding as defined by Frost and Hartl (1996) , which include acquisition and failure to discard possessions that seem useless or of limited value; clutter that interferes with normal use of living spaces; and significant distress and impairment. In particular, the OCPD hoarding trait used to assess hoarding in this study does not evaluate the extent of clutter, and it focuses on 'worn-out or worthless objects,' so that it might not identify some individuals with low insight into their behavior. However, all of the individuals with hoarding either acknowledged, or were judged by the interviewers, to have experienced difficulties because of their hoarding behavior; in addition, in the opinion of several psychiatrists who reviewed transcripts of the cases, the individuals with hoarding behavior in this study were consistent with cases of hoarding that they had seen in clinical and research settings.
Third, childhood adversities in this study were evaluated retrospectively. Since the age at onset of hoarding behavior and childhood adversities were not established, it is unknown if specific adversities preceded the onset of hoarding behavior, or vice versa. Moreover, the perception and attribution of certain childhood experiences, as well as the willingness to report them to an interviewer, might be influenced by current psychopathology or personality disorder features (Brewin, Andrews, & Gotlib, 1993) . However, the magnitude of the relationships between childhood adversities and hoarding in this study did not appreciably change after controlling for these potential confounders or mediators. Nevertheless, there may be other unmeasured factors that could influence self-report of childhood adversities. Given these difficulties, longitudinal studies are needed that use more valid, reliable methods to evaluate childhood experiences prior to the onset of hoarding behavior, as have been conducted for other mental health outcomes (Fergusson, Boden, & Horwood, 2007; Jaffee et al., 2002) .
Implications
This study provides evidence that hoarding behavior is more prevalent in the community than previously thought. The prevalence is greater in older individuals, and those with limited household income, and these demographic characteristics should be considered in focusing community interventions. Clinicians and social welfare professionals also should be aware that alcohol dependence and paranoid, avoidant, and obsessive-compulsive personality disorder features may complicate the treatment of, and intervention against, hoarding in the community. Moreover, adversities experienced in childhood may independently contribute to the development of hoarding behavior. Further research on the impact of these adversities on behavior may provide insights for developing programs for treating and preventing severe hoarding in the community.
